Cryopreservation by slow cooling of rat neuronal cells.
Although primary neuronal cells are routinely used for neuroscience research, with potential clinical applications such as neuronal transplantation and tissue engineering, a gold standard protocol for preservation has not been yet developed. In the present work, a slow cooling methodology without ice seeding was studied and optimized for cryopreservation of rat cerebellar granular cells. Parameters such as cooling rate, plunge temperature and cryoprotective agent concentration were assessed using a custom built device based on Pye's freezer idea. Cryopreservation outcome was evaluated by post thawing cell viability/viable cell yield and in culture viability over a period of 14 days. The best outcome was achieved when 10% of Me2SO as cryoprotective agent, a cooling rate of 3.1 ± 0.2 °C/min and a plunge temperature of -48.2 ± 1.5 °C were applied. The granular cells cryopreserved under these conditions exhibited a cell viability of 82.7 ± 2.7% and a viable cell yield of 28.6 ± 2.2%. Moreover, cell viability in culture remained above 50%, very similar to not cryopreserved cells (control). Our results also suggest that post-thaw viability (based on membrane integrity assays) not necessarily reflects the quality of the cryopreservation procedure and proper functionality tests must be carried out in order to optimize both post thaw viability/cell yield and in culture performance.